Deammonification involves the combined application of aerobic and anoxic ammonium-oxidizing bacteria (AerAOB & AnAOB) and allows to treat wastewaters with a high ammonium concentration in a sustainable and cost-efficient way. So far, it could take more than one year to start up the process, even with the addition of AnAOB enriched inocula. In contrast, we started 
INTRODUCTION
A decrease of the energy demand is a future challenge for wastewater treatment plants, and therefore an energyrecovering process like anaerobic sludge digestion is stimulated. However, returning the resultant nitrogenous wastestream to the main activated sludge unit, will overload the latter. In terms of plant-wide nitrogen removal it is therefore better to remove most of the nitrogen in a side stream process before returning the water to the main treatment unit (Volcke et al. 2006) . Compared to conventional nitrogen removal by nitrification/denitrification, the process of nitritation/denitritation already presents considerable cost savings. Examples of this process include SHARON (Hellinga et al. 1998 ) and ANITROR w (Suez Environnement). However, the process of partial nitritation/anammox allows to decrease the energy requirements more and to eliminate the need of organic carbon addition (Strous et al. 1997; Van Dongen et al. 2001; Jardin et al. 2006; Wett 2006) . Fux & Siegrist (2004) showed that the lower requirements for aeration, carbon addition and sludge treatment amount to an overall saving of up to 40%, including both capital and operational costs.
In partial nitritation/anammox, the responsible microorganisms are aerobic and anoxic ammonium-oxidizing bacteria (AerAOB and AnAOB). The two process reactions can be separated in two reactors, as in the SHARON-Anammox process (Van Dongen et al. 2001) . doi: 10.2166/wst.2010.019 However, combining the reactions in one reactor system significantly lowers the investment costs and avoids the difficulty to control and attune two reactors. Examples of one stage systems include a rotating biological contactor (Pynaert et al. 2003) , a sequence batch reactor (SBR) (Wett 2006; Vlaeminck et al. 2009 ) or an airlift reactor (Sliekers et al. 2003) , and are called CANON, deammonification, DEMON or OLAND. A current drawback of the anammox based technologies is the long start-up period (2.5 to 3.5 years) and the need to add an inoculum enriched in AnAOB (Wett 2006; van der Star et al. 2007) .
In this study, we have adapted a SBR performing partial The results of this study show that it is possible to start up the deammonification process in a few months without any specific biomass inoculation.
METHODS
The pilot SBR was installed at an urban wastewater treatment plant site equipped with a primary settler The AerAOB, AnAOB and total bacterial community structure was evaluated by denaturing gradient gel electrophoresis. DNA extraction, PCR and nested DGGE were performed as described by (Boon et al. 2002) . The first PCR round was done with primers CTO189ABf, CTO189Cf, and CTO653r for AerAOB (Kowalchuk et al. 1998) , primers PLA40f and P518r for Planctomycetes (Derakshani et al. 2001) , and primers P338f and P518r for all bacteria (Ovreas et al. 1997) . For the second PCR round, primers P338f-GC and P518r were used, as well as P338IIf-GC for the Planctomycetes (Pynaert et al. 2003) . 
RESULTS AND DISCUSSION

Overall performance
The pilot SBR was inoculated with activated sludge from the wastewater treatment plant. The sludge digestate was fed to the SBR from two storage tanks of 20 m 3 (Figure 1 ), because the centrifuge was only operated twice a week.
During the storage, we noticed settling of the suspended solids but no significant modification of the carbon and nitrogen content.
The piping and instrumentation diagram of the pilot SBR is shown in Figure 2 . Table 1 presents the average supernatant characteristics for the first 9 months and for the deammonification period.
The values are typical for sludge digestate, except for the phosphorus concentration which is very low. The alkalinity in the raw water was around 2150 mg/L CaCO 3 , alkalinity
was not a limited factor as its consumption was around 75%
at full nitrogen treatment. During the experimental period, no biomass was harvested from the SBR. were performed, converting the ammonium into nitrate.
In the subsequent 15 days however, nitratation was suppressed without any sludge washout, and around half of the ammonium was oxidized to nitrite. The process regulation based on a low DO concentration could explain the NOB inhibition, since the half-saturation constant for oxygen is around 0.6 mg/L for AerAOB and around
mg/L for NOB (Wiesmann 1994).
Over the second period (less than 3 months), partial nitritation was maintained. The aeration was regulated so that the ammonium added in each cycle was only partially oxidized to nitrite to obtain a nitrite/ammonium ratio close to 1.3 at the beginning of the anoxic period. Different strategies of process control were tested during this period.
The process control strategies are described in a patent The sludge volume index (SVI) was around 140 mL/g SS at the beginning of the operation, similar to the activated sludge inoculum, but decreased to 65 mL/g SS in four months and stabilized at this value. Over the whole period, no biomass had to be harvested. Finally, the reactor had a suspended solids content of 6 g/L.
On-line parameters
The rates of ammonium oxidation estimated in situ, 
Biomass characterization
Large biomass aggregates were reddish, which is typical for AnAOB, and irregularly shaped ( 
